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(57) ABSTRACT

A heat dissipating device includes a heat sink (60), a radiator
(70) and heat-transfer pipes (80). The heat sink includes a
chassis (62), a plate (64) separate from the chassis and a
plurality of fins (66) extending between the chassis and the
plate. The radiator includes a base (72) parallel to the fins.
Each heat-transier pipe includes a heat-absorbing portion
(82) thermally positioned to the chassis, a heat-releasing
portion (84) thermally positioned to the plate and a heat-
transier portion (86) disposed between the heat-absorbing
portion and the heat-releasing portion. The heat-transier
portion 1s thermally received 1n the base of the radiator.

18 Claims, 3 Drawing Sheets
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1
HEAT DISSIPATING DEVICE

BACKGROUND

1. Field

The present invention relates to a heat dissipating device
incorporating with heat-transter pipes, and more particularly
to a heat dissipating device for removing heat from an
clectronic component.

2. Prior Art

During operation of an electronic component such as a
computer central processing unit (CPU), a large amount of
heat 1s often produced. The heat must be quickly removed
from the CPU to prevent 1t from becoming unstable or being
damaged. Typically, a heat sink 1s attached to an outer
surface of the CPU to absorb heat from the CPU. The heat
absorbed by the heat sink 1s then dissipated to ambient air.

Conventionally, a heat sink comprises a solid metal base
attached on the CPU, and a plurality of {ins formed from the
base. The base 1s intimately attached on the CPU, and must
be adequately cooled to ensure normal operation of the CPU.
Most of the heat accumulated at the base 1s transierred firstly
to the fins and then dissipated from the fins. However, the
clectronics technology continues to advance, and increasing
amounts of heat are being generated by powertul state-oi-
the-art CPUs. Many conventional heat sinks are no longer
able to efliciently remove heat from these CPUs.

An mmproved heat dissipation device 1s desired to over-
come the above-described disadvantages of the prior art.

SUMMARY

Accordingly, what 1s needed 1s a heat dissipating device
which achieves a great heat-transier capability and a great
heat dissipation capability.

A heat dissipating device in accordance with a preferred
embodiment of the present invention comprises a heat sink,
a radiator and heat-transier pipes. The heat sink comprises a
chassis, a plate separate from the chassis and a plurality of
fins extending between the chassis and the plate. The radia-
tor comprises a base parallel to the fins. Each heat-transter
pipe comprises a heat-absorbing portion thermally posi-
tioned to the chassis, a heat-releasing portion thermally
positioned to the plate and a heat-transfer portion disposed
between the heat-absorbing portion and the heat-releasing
portion. The heat-transfer portion 1s thermally received in
the base of the radiator.

Other advantages and novel features of the present inven-
tion will become more apparent from the following detailed
description when taken 1n conjunction with the accompa-
nying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an assembled, 1sometric view of a heat dissi-
pating device in accordance with a preferred embodiment of
the present invention.

FIG. 2 1s a partially exploded view of FIG. 1; and

FIG. 3 1s similar to FIG. 2, but having a heat sink of the
dissipating device taken away.

DETAILED DESCRIPTION OF TH.
EMBODIMENT

(Ll

Referring to FIGS. 1-3, a heat dissipating device 50 of the
preferred embodiment of the mvention comprises heat sink
60, a radiator 70 and heat-transter pipes 80.
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The heat sink 60 comprises a chassis 62 for gaining heat
from a heat source, a plate 64 parallel to the chassis 62, and
a plurality of fins 66 as one kind of a heat dissipating
member. The fins 66 perpendicularly extend between and are
thermally engaged with the chassis 62 and the plate 64
respectively. The fins 66 are parallel to each other and
arranged 1n uniform intervals. An un-finned portion 622 of
the chassis 62 1s reserved to support a fan (not shown) on the
chassis 62 and beside the fins 66 to thereby enforce air
convection between the fins 66. Four ears 624 extend
outwardly from the chassis 62. FEach ear 624 defines a hole
626 therein for securing the heat dissipating device 50.

The radiator 70 1s formed by extrusion. The radiator 70
comprises a base 72 and a plurality of metal tlakes 74
integrally formed from the base 72 as another kind of the
heat dissipating member. The base 72 of the radiator 70 1s
parallel to the fins 66 of the heat sink 60. The metal flakes
74 are parallel to each other and arranged in uniform
intervals. Grooves 76 are defined 1n the base 72, opposite to
the metal tlakes 74 and facing the fins 66 of the heat sink 60.

Each heat-transter pipe 80 1s substantially U-shaped, and
comprises a heat-absorbing portion 82, a heat-releasing
portion 84, and a heat-transfer portion 86 to transfer heat
absorbed by the heat-absorbing portion 82 to the heat-
releasing portion 84. The heat-absorbing portion 82 1s ther-
mally positioned to the chassis 62, for absorbing heat from
the chassis 62. The heat-releasing portion 84 1s thermally
positioned to the plate 64, for releasing heat to the plate 64.
The heat-transier portion 86 1s positioned in the grooves 76
of the radiator 70, for releasing part of heat absorbed by the
heat-absorbing portion 82 to the radiator 70.

The heat dissipating device 30 further comprises a heat-
conveyance pipe 90. The heat-conveyance pipe 90 has an
end thereof thermally engaged with the chassis 62 and an
opposite end thereof thermally extended through the fins 66,
so that the heat-conveyance pipe 90 conveys heat accumu-
lated on the chassis 62 to the fins 66.

In the preferred embodiment of the mvention, the heat-
transier pipes 80 and the heat-conveyance pipe 90 are heat
pipes. The heat-absorbing portions 82 are engaged in slots
(not labeled) defined 1n the chassis 62, and the heat-releasing
portions 84 are engaged 1n slots (not labeled) defined 1n the
plate 64.

In use of the heat dissipating device 50 of the present
invention, the chassis 62 removes heat from a heat source,
such as an electronic component (not shown), where the
chassis 62 1s attached to. The fins 66 absorb heat accumu-
lated on the chassis 62 and then dissipate the heat to ambient
air. The heat-absorbing portions 82 of the heat-transter pipes
80 absorb heat accumulated on the chassis 62 and then
deliveries the heat to the heat-releasing portions 84 through
the heat-transfer portions 86. The heat on the heat-releasing
portions 84 1s subsequently transierred to the plate 64 and
the fins 66 for being dissipated. Part of the heat passing the
heat-transfer portions 86 1s transferred to the base 72 of the
radiator 70 to be dissipated by the metal flakes 74. The
heat-conveyance pipe 90 absorbs heat accumulated on the
chassis 62 and then releases the heat to the fins 66 to be
dissipated.

In the present invention, there are three paths to remove
heat accumulated on the chassis 62. It 1s highly effective to
remove heat from the chassis 62 so that the heat on the heat
source can be removed quickly. Part of heat passing through
the heat-transter portions 86, 1s absorbed by the base 72, and
1s then dissipated by the metal tlakes 74, before 1t reaches the
heat-releasing portions 84 of the heat-transfer pipes 80.

In the preferred embodiment of the present invention, the
fins 66 define channels 662 therebetween for air convection
extending from a side where the un-finned portions 622 of

the chassis 62 to an opposite side of the heat dissipating




US 7,365,978 B2

3

device 50. The metal tlakes 74 also define channels 742 for
air convection, parallel to the channels 662 between the fins
66. Thus, when a fan 1s mounted on the un-finned portion
622 of the chassis 62, air convection 1n both of the heat sink
60 and the radiator 70 can be enforced.

It 1s believed that the present invention and 1ts advantages
will be understood from the foregoing description, and 1t
will be apparent that various changes may be made thereto
without departing from the spirit and scope of the invention
or sacrificing all of 1ts material advantages, the examples
hereinbelore described merely being preferred or exemplary
embodiments of the mmvention.

We claim:

1. A heat dissipating device comprising;

a heat sink comprising a chassis, a plate separate from the
chassis and a plurality of fins extending between the
chassis and the plate;

a radiator comprising a base parallel to the fins; and

heat-transfer pipes each comprising a heat-absorbing por-
tion thermally positioned to the chassis, a heat-releas-
ing portion thermally positioned to the plate and a
heat-transfer portion disposed between the heat-absorb-
ing portion and the heat-releasing portion, the heat-
transier portion thermally received in the base of the
radiator:;

wherein the radiator comprises a plurality of metal flakes
integrally formed from the base, for dissipating heat to
ambient air;

wherein the fins of the heat sink define channels therebe-
tween for air convection, the metal flakes ot the radiator
define channels for air convection which are parallel to
the channels between the fins; and

wherein the base of the radiator defines grooves therein,
the grooves extend from one end of the base to another
end of the base, and the heat-transfer portions are
received 1n the grooves.

2. The heat dissipating device of claim 1, wherein the
chassis comprises an un-finned portion for supporting a fan
thereon.

3. The heat dissipating device of claim 1, wherein the
plate 1s parallel to the chassis, the base 1s perpendicular to
the chassis.

4. The heat dissipating device of claim 1, wherein the
chassis comprises ears in which holes are defined, for
securing the heat dissipating device.

5. A heat dissipating device comprising;

a chassis;

a plate parallel to the chassis;

a base perpendicular to the chassis and the plate;

a heat-transfer pipe, thermally engaged with the chassis,
the base and the plate and transferring heat from the
chassis to the base and further to the plate;

a plurality of fins disposed in a space surrounded by the
chassis, the plate and the base, and thermally engaged
with two of the chassis, the plate and the base; and

a plurality of metal flakes disposed outside said space
surrounded by the chassis, the plate and the base, and
extending from one of the chassis, the plate and the
base;

wherein the heat-transier pipe comprises a heat-absorbing
portion thermally positioned to the chassis, a heat-releasing,
portion thermally positioned to the plate and a heat-transier
portion disposed between the heat-absorbing portion and the
heat-releasing portion; and

wherein the fins and the metal flakes are located at opposite
sides of the heat-transier portion of the heat-transfer pipe.
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6. The heat dissipating device of claim 5, wherein the
metal flakes are integrally formed from said one of the
chassis, the plate and the base.

7. The heat dissipating device of claim 5, wherein the base
1s parallel to the fins, and wherein the fins are extended
between the chassis and the plate.

8. The heat dissipating device of claim 5, wherein one of
the chassis, the plate and the base forms ears for securing the
heat dissipating device.

9. The heat dissipating device of claim 3, further com-
prising a heat-conveyance pipe which 1s extended through
the fins and 1s thermally engaged with one of the chassis, the
plate and the base.

10. The heat dissipating device of claim 9, wherein the
heat-conveyance pipe has an end thereof engaged with the
chassis and another end thereof extending through the fins of
the heat sink, the another end of the heat-conveyance pipe
spaced from the plate.

11. The heat dissipating device of claim 3, wherein the
heat-transfer pipe 1s U-shaped.

12. The heat dissipating device of claim 5, wherein the
heat-transfer portion of the heat-transfer pipe i1s located
between the fins and the metal flakes.

13. The heat dissipating device of claim 12, wherein the
metal flakes are formed from the base and the heat-transter
portion 1s thermally received in the base to form a thermal
path extending from the heat-transfer portion to the metal
flakes, the thermal path extending through no more than the
base.

14. The heat dissipating device of claim 5, wherein the
heat-transfer pipe half surrounds the fins.

15. The heat dissipating device of claim 5, wherein the
base 1s parallel to the fins, and wherein the fins are extended
from the chassis to the plate.

16. A heat dissipating device comprising;:

a chassis used to thermally contact with a heat source and

gain heat therefrom;

at least two bases spaced from said chassis respectively;

a plurality of heat dissipating members thermally con-

tactable with said chassis and said at least two bases
respectively; and

at least one heat-transier pipe comprising a portion ther-

mally contactable with one of said heat source and said
chassis to gain said heat therefrom, and another por-
tions thermally contactable with said at least two bases
respectively so as to transmit said heat to said plurality
of heat dissipating members by means of said at least
two bases respectively;

wherein one of the at least two bases 1s positioned 1n the

heat dissipating members; and
wherein some of the heat dissipating members and the
another portions of the at least one heat-transfer pipe are
mounted at opposite sides of the one of the at least two bases
positioned 1n the heat dissipating members.

17. The heat dissipating device of claim 16, wherein one
of said at least two bases 1s a plate disposed away from said
chassis and parallel thereto, and another of said at least two
bases 1s disposed perpendicular to said chassis.

18. The heat dissipating device of claim 16, wherein a
portion of said plurality of heat dissipating members 1s a
plurality of fins disposed perpendicular to said chassis, and
another portion of said plurality of heat dissipating members
1s a plurality of metal flakes extending along a direction
perpendicular to each of said plurality of fins.
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